

this invention relates to cryptographic systems e^g an object e; f the 
invention la to provide a cryptograph tot enciphering end deciphering messages 
automatically, rapidly sad by a method which, I belag absolutely aperiodic, 
readers the cryptograms un solvable without the key* 

A farther object of this invention is the provision of a cryptograph 
controlled by mesas coordinated with a cipher-key transmitter through which 
is passed a key tape which serves as the keying eleaeni la the enoipher&eai 
or declpheraent of messages* 

A farther object of this invention is the provision of a cryptograph, 
which, although employing for Its keying element a plaral-unifc-code of the 
Baudot type (a code of thirty- txo permutations) , nevertheless produces 
cryptograms the characters of which are restricted to the twenty— else letters 
of the alphabet. In this respect the cryptograph excludes the usual six extra 
Baudot characters, the transmission of which occasions much difficulty In 

ordinary telegraphy by the Morse alphabet* Tha nay in which these six extra 

* 

* 

characters are eliminated constitutes one of the unique sad important features 
of our invention* 

A further object of this invention is to provide a cryptograph adapted to 
function edthar independently as a self-contained cryptographic unit, or la 
conjunction with an independent typewriter having a standard typewriter key- 
board. la the first case, the cryptograph makes no permanent record of the 
message; but merely produces visual signals; ia the second cese, the crypto- 
graph mokes possible the production of a written record of the message* 

A further object of this invention is the provision of a cryptograph 
functioning at thh'tran emitting mad of a cceasanication system as a means for 
directly controlling a telegraph traasaitter keyboard, so that the intelligence 
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to be tr&aeaitted Is automatically enciphered before transmission; sad 
similarly, at the receiving end, a corresponding cryptograph functions ss a 
means for indirectly controlling aa ordinary typewriter so that the intelli- 
gence received ia cryptographic fora is deciphered before being typed by the 
typewriter. 

8y way of aa introductory statement to oar invention, it asy be said 
that in practically ell the portable mechanical, electrical, or sech&aleo- 
©loetricsi cryptographic devices or eye tecs heretofore devised, the crypto- 
graphing end dscyyptographiag of messages is entirely controlled by deaerate 
ell embodied within the mechanics itself? that is, the basic, or invariable 
olesents concerned in the cryptographic tre&iasat, as veil as the keying, or 
variable elements for controlling sad cryptographic treatment are integral 
parts of the device or apparatus. Za con trail a tin c tion to this situation. 

In our invention, only the basic, or invariable elements concerned in the 
cryptographic treatment are integral parts of the aochanisa, the keying, or 
variable ©leaas&ts being wholly iadependent of the mechanics itself, sad consist 
of m extraneous factor which rhea properly associated with tee mechanise con- 
trols the basic or ia variable eleasats of theaechanisB in cryptographing 
and deoryptogropbiag aessages* 



la the accompanying, drawings* ■ • 

Fig.l Is a diagramaatic illustration of a mechanism embodying 
the iuvraationi . ‘ 

Pig.2 is a view in side elevation ahcvtegpart of tha commutator 
or cmnectioh chsaglag device? 

Fig ,5 shove th&fe part of the commutator Which carries the ratchet 
acchaalaa ■ ; aad also includes an Illustration of the ..wheel' a tapping magnet wd 



p&rtLj 



Fig. 4 shoes a section of the ccHmotetor carrying m amsngeaent of 



pins era its rim? 



. r 
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Flg.S .Is & vies: Is side elevation ahoslag a detail of the consuls-tor 
drive and tensioning sotorj and 

Fig* 6 Is a plan slew partly in section of the commutator drive and 
oatoaatie control therefor* 

It is ballevad that m explanation of the acfceaatic representation of 
©or invention will form the bast basis for its understanding, and therefore 
reference will be a&de acre particularly to Figure 1* In this Figure, 1 
represents the keyboard of the cryptograph, the arras goaeat of the twisty-six 
kayo thereof being that of the standard typewriter keyboard except that only 
twenty-six keys corresponding to the twenty-six letters of the alphabet am 
included. Keck key of tho keyboard operates an electrical contact, as shown 
SChea&tiesHy for the %* and B W* keys* In addition, oar keyboard Is provided 
with a universal bar which Is actaated with each depression of any key. Sty- 
boards of this typo are well known is the art and require no further description 

the cipher wheel or cesasntator is shown at 2 in Figure 1* It nay be aade 
of bakelite or similar material, end serves as a cosms talar or commotion 
changing device for carrying fifty-t*© brush-type contacts arranged la two 
rings or swst® of tvonty-nix each, one set being placed on the obverse fees S, 
of the wheal 2 , the other set being similarly placed on the reverse face 5, of 
the wheel* The twenty-six contacts on each face ere arranged equidistantly 
from one another In a circle adjacent to the periphery of the face, the contacts 
on the obverse face being connected to those on the reverse face by means of 
floadble. Insulated conductors which pass through the Interior of the wheel, 
as shown schematically and by way of example In Figure 1, for two pairs of 
contacts. The cipher wheel or eosasu tutor is fixed upon the shaft 7, which 
serves an on axle about which the wheel may rotate* The contact® of the obverse 
face 3, of the cipher wheel prose against ball-bearing type contacts arranged 
©a the fixed: pinto 4} the contacts of the reverse face S, of the cipher wheel 
press against bsll-bearlng type contents arranged on the fixed plat© 6, The 





fixed plates 4 sad 8 each contain t»ea<y-8ix contacts arranged equittistantly 
in & circle. -The cipher "aheel rotates between these fixed plated 4 and 8 so 
'that each com tact on the obverse face 5, of the cipher toee 1 presents itself 
to taro -to' each contact oa pinto 4, and each contact on toe reverse face 5, 
of toe dpha* too el preooabs itself to turn to each contact oa plate 6, as the 
said wheel rotates, fhs contacts of plate 6 are respectively connected by 

conductors to too contacts of the keyboard- 1; toe contacts of plate 4 are 

■ * ' 

respectively connected by conductors to a bask of twenty-six electrical elements 
which aaybe snail leaps, relays, or sol ©acids, only too of which are shown as 
&t 10.1 For the sake of eiuplicity of explanation, it win be assuned that toe 
electrical elements in this bank are leaps. As atom to Figure i, when the hey 
*0” Is depressed, assuming too cipher wheel to be in toe position indicated in 
the figure, a circuit is established as follows* Item positive polo of 
tottery 11 through conductor 18, closed eon tact at the B Q® key, conductor* 18, 
contact 14 on fixed plate 6, contact 18 on cipher wheel 2, conductor 16, 
contact 17 of cipher wheel 2, contact 16 of piste 4, conductor 19, through 
loop £0, conductor £1 to negative of tottery 11. Lamp SO has a translucent 




glass window before it, on which s letter is painted, say the letter *5f“. 

Hence, depression of the key *Q* oo too keyboard gives toe cipher resultant 
under the conditions specified. 

Suppose that toe key ■*S* of the keyboard is depressed, instead of *<**. 

By following /the path set up for tbs electrical currant, It will to seen that 
th© Xscap will to lighted. Tima, reciprocity is eatabHshed between the 
keys cm the keyboard and the lamps so that if, for ezasple, QsS, la encipher- 
ing, ¥ * 8 in deciphering. the snae reciprocal relationship can to established 
throughout the alphabet by connecting toe flexible conductors ia the interior 
of th« cipher wheel in on appropriate seaner to paired contacts ok too obverse 
end -reverse faces of toe cipher wheel. 

If - toe- cipher wheel were stationary;,’ toe relationship between toe key 
deyreee^/.toid-'toe lamp illaniaaied, that is, toe equivalence between plain- 
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text sad cipher letters, could be fixed fear ©sob wiring of the interior of the 
cipher wheel. Bat the either wheel is rotatable and hence this relationship 
is subject to variation. As the a far described oar cipher wheel Is by a© means 
novel in the art, similar steals being veil known in other cryptographs. Oar 
cipher wheel is, however, novel in respect to certain features connected with \ 
the my ia which the relationship between plain- text and cipher letters is 
varied end controlled, end those feature© will nos be presented. 

the rim or tire of our cipher wheel . 2, is provided with 130 pine arranged 

in five suporinpesed beads, each bead consisting of 26 eqaidistantly-spaoed. , 

pine, these pins, «bich are operable independently, are preferably arranged 

in groups of fives transversely of the rin face, and are positioned for . 

porsutative operation in accordance with, the persmiations of a piora 1 unit 

code such as the S-unit or Baudot code, fo explain what Is meant, we may say 

that according to the Baudot code, ths ptormutatica of elements, for the letter 

A, for example, is repreamted thus* 1 2 5 4 & t for our purposes we will: let 

T1 • “ 

the 4- alga indicate that a pin is to be positioned for positive operation, 
the ^aigd, that it is to be left In its inoperative or inactive position* 

In Figure 2 there is shorn a view In side elevation of a section of the ipa , 

vH 1 - 

of the cipher wheel or constats tor, with the pins now being described, ton y 

A 

pins indicated by dotted lines in the figure represent pins which have been 
left depressed ia their inactive positions; ths pins indicated by whole lines 
represent; pins which have been elevated into their active positions, the 
permutations represented in Figure jL correspond to the Baudot signals for the 
letters X, % and A. the order of the letters in Figure is, of course, only 
illustrative, sines all the pi as can be arranged in active or inactive position© 
to correspond with any sequence of signals of the Baudot code, and hence this 
sequence may bo varied at will. 

Tha function of the pine on the ria of the cipher wheel is to control the 
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eesmit&tor transmitter shorn within the doited line black designated aft si 

'• l * ‘ w • 

£8 inFigure 1» which ocaslafca essentially of & set of & cwjtaot-lovera 
aovahlw between paired left and right contacts* Eternally, these ooaiacV 
lovwro are held against the left contact, ty the action of respective retractile 
springs, bet when a pin on the ris of the cipher wheel la is lie active or 

<*-9 l>u C <pi^/ 4T C.jv^F '■ 

operative position, and can therefore present itself to the contact-lever .with 

T\ 

which It is associated), it. presses against the cpaiaab-lever sad causes It to 

<?->s ^. +WL C<xoe \ t , 

stake contact at the right. Fins la their Inactive positions do act, of course, 

'A 

act ojssn these ecmtact-lsvero, allowing the latter to roaain against their 
respective left-hand contacts, fbefanettoa of the paired contacts controlled 
by the respective (wntaoVleVers of the cosssntstor transmitter will bo explained 
presently. 

A .portion of the cipher (Ml near the edge of the reverse face 5, Is 
formed to carry a ratchet wheel, shorn In Figaro. 5. this ratchet shoal contains 
twenty-sis efuidi st&n Uy-spaced teeth, only five of which are shorn In $i<pre $, 
cate tooth being designated as SS. It is likewise designated 28 in Figaro 1. 
Associated with the ratchet wheel is the pstd shown at 24, Figaros 1 and $. 

She ratchet wheal and pari, together with oleotro-fliagaet 25 sad its armature 41, 
Figaros 1 sad 9, determine the stop position of the cipher wheel in its rotation 



on the shaft 7, under the drive of coiled sparing 8, which is wound or aaintslned 
under a desired tension by a motor *U ApJ^xjJIa ^ 

&cf erring to Fig* 5, the spring 8 say be conveniently housed in a barrel 47, 



fired on the shaft 7 for integral covenant therewith sad with said cipher wheel. 



which is also keyed or otherwise secured to the shaft 7* A worst wheel 48 having 
& hollow hub 49 to joarasled for rotation can shaft 7 sad fanctloQS through 
associated inctzuonctalities to actuate i^Menitog spring 3, one cad of said 
spring being secured to the worn wheel at 5o| wad the other end of the spring 
being fixed to tho abaft at £1* As before stated spring S la aaintsiated under 
tension by actor M, which is coupled to drive the worst wheel by assets of worn 
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gear .52. 

Ae id.ll be seen ty reference to Fig. 6, the circuit for Hie actor, which Keeps : v ,V . 

coiled spring 8 under tension, is closed or opened according to the degree of v 

tension which it is desired to maintain upon the said spring; that is, after the > 
spring is sufficiently tensioned, the circuit is interrupted to atop the ho tor end , 
is only started again by dosing the circuit when, the tension has bean decreased ^ \ 
below a predetermined ainiaua. For the purpose of controlling this action, the \ 

circuit arrangement in operative connection with the so tor, comprises leads 5$ sod Vp. . 
54, including a voltage source 55, The motor shaft is operatively coupled to the 
worm gear 5£ by moans of a slide coupling comprising coaponantE 58 aad 57. £ken -.(^v, 

the motor operates to put tension upon the spring 6, component 57 of the slide ;|0 . 

coupling is gradually moved away from Its component member 56 duo to the resistance V 
of said spring 3. thus the worm wheel 43 tends to move- the worn gear as indicated . V: 
by the arrow and progresses the entire shaft 58 from the elide coupling to the right 'i\,‘ 
(see Fig. 6) against the action of spring 59. Sleeve 60 which io rigidly secured to - \4- 
shaft 53, is operative through the adjustable L-shaped am 81 with spring contact f . 
member 62, said member being adapted to rids on insulated block 63, conveniently v. \W j. 

mounted m bearing 64, in whi eh shaft 58 Is journaled. Block 65 la provided with . h 

a notch or groove 65, into which the projection 66 of spring contact member 62 sill. 

. * .« 

drop and: break the contact at 67 to open the circuit and stop the motor M. Boring U> ; 

this period of operation, it should bo acted that the drive shaft 7 is held from "w3 ... 

rotation, nonaally, by the armature of- m a g n et "VA v< 

’ . ‘'i 

Bhile a spring motor driving aochonisa. fc-y 'the- cipher wheel is hero disclosed. . v ' x_ :- ■ 
/W^^by wsy of example, it is understood that other aothofe are contemplated such .as 2 '^ ■ 
motor and clutch, or a stepping magnet arreagestent, or other suitable senna that 
will ispart movement to the cipher wheel in accordance with, the principles of 
the invention. 



The movcaeht of the cipher tjheel is preferably step-by-step, or at intervals 
which will be explained subsequently in discussing the way in which the whole 
system functions. 

The cipher-key transmitter 26, Figure 1,. is a slightly modified Baudot . 
code tr an emitter such, as Is employed with printing telegraph equipment of 
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kno«n comaorcia.l types* Its general features need not lie explained, 
aiailar traaaaittere being well fcaom In tha art* It iff sufficient to 
say here that a. tape containing perforations psrantsd in accordance with 
t&© Baudot Code ie passed through this transsd tier. Betting up a sorlos of 0 
five contacts inside the transit ter In accordfence with the Baudot Code* 
the traaasaittsir is, of course, also provided with a tape-stepping magnet 27, 
the function of which is to step the tape forward at proper Intervals. The 
principal difference between the transmitter as used la atandarit printing 
telegraph o^alpaeat sad as used in oar invention consists in the way && 
which the left end right paired contacts of the nonaal Baudot tape trans- 
mitter are intcrconnectad. In the aoraaliy-rired transmitter the five contact- 
levers and their tea associated, paired contacts are neater® cf a set of five 
separate or independent circuits j in the transmitter as modified, for ocr 
purposes the five coa tact-levers end their ten associated paired contacts ore 
conduct! vi ty-deteralning aoabers of a series circuit, as explained in the 
next paragraph, 

The clpher-kay taaasaittar 26, is associated and functions Jointly with 
toe coas!Utsior trsaaoitter £2, to control the angular cioplacaaontc of the 
cipher she@l. or coosatator in the following meaner. Sote relay 28, -shieh is 
energised by current frost battery 29, through a path which begins at conductor 
SO and includes only ten of the twenty contacts and all the contact-levers of 
oonamtatcr transmitter 22, end key-tap© trsnaaitter 26, sad is completed along 
conductor SI. Mote also the illustrative set-up of contacts end contact-levers 
at 22 and 26 in Figure 1, in ehich a specific case is presented. It la assumed 
there that the arrangement of operative pins on the cipher wheel which are at 
that moaant presenting thaseelves to the contact-levers of the cipher-wheel 
transmitter 22, corresponds to the Baudot permutation for letter a Z*. At 
the ease aoaeat the character on the key tape and the pezmatatlon of contact® 
set-up within the cipher-key traneaittar 26, also corresponds to the letter 
*2*. Mote that in view of the manner in which the twenty contacts and the 
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tigs contact-levers of 22 and 26 ore in ter coanec tsd , me circuit frost battery 
26 through relay S3 la aespletod only steea the whole get of electrical 
conoeetioos established at the cipher-key transmitter 'SB.,.- coincides ®iih 
the t&ola get of connections established at the cosseiutator transmitter £2.,, 
Bence;': if is set up ia clpher^-key fcrsasail fiber 26, relay 23 will operate 
only when 8 #* ia set op in the eoa®atator fcraa salt ter 22. Sisailarly if any 
other letter, euy a X*, is set up in the ciphar-key traasaitber 26, relay 28 
will operate only shea “X* is sot tip In the commutator transmitter 22. the 
complete path of the current. chea such coincidence of connect! ana la traao- 
fflitfesura £2 m& ZB ia established Is as follows* 

Fro® pod tire of battery 29 along conductor 30, through all the contact- 
levers Cad the ten associated Closed can tacts of trsassai tiers £8 end £2, 
conductor 31 to hook contact 82, of armature 33, winding of ral&y 23, 
conductor 34, ta negative of battery 28, J't is obvious that since the aracture 
Sg sad hack contact 52 of relay 28 for® parts of the circuit for energising 
relay 28, as soon as the relay has received m iapulse and arsifttur© 33 is 
attracted, the circuit for energising relay SB is broken at contact 32. Since 
amaturc S3 Is under tension of a retractile spring, if not prevented froa 
being pulled back into its noraal position on release of relay 23, araetare 
38 would reestablish contact at 52 and would set op a chattering* Bat the 
mechanical arrsageaenia are such that when srsatora 53 is first drawn up by 
relay 28 it passes by and is ioaediately engaged by lever S3 end held from 
returning to its retracted position where it can reestablish contact at 32, 
until lever 55 is displaced by mechanics! action to be described later, 

Am store 35 of relay 28 also controls the asgnet 25, already referred to, 

Which, in turn, controls the rotation of the cipher wheel: 2, in the following 
aaaners. 

The siotor-teasioaed colled spring 8, tends to rotate the cipher she el 
in the direction indicated by the arrow, say to the ri&ht, the circuit 
for the actor which keeps soiled spriag 8 under tension i e closed or opened 
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depending upon the tension of the spring! that is, after the spring has 
sufficient tension, the no tor is stopped sad is only started again after 
this tension has decreased tele* a certain minimus* the rotation of the 
cipher wheel Is step-hy-atep, controlled by the ssagnet Z 5, and tee ratchet 
referred, to shove* Assume the contact-levers in trsasai iters 22 end 28 
act up to different poraatationB so that relay 28 is not energised and 
hence contact $8 is closed. A current starts froa positive of battery 57 
through conductor 58, closed contact 56, conductor 89, hack contact 48, 
armturo 41*. conductor 42, -winding of aagnet 25, conductor 45, to negative 
Of battery 37. & mamtnry Impulse passes through assist £S and causes 

arsis tare. 41 to be attracted, brassing the circuit at back contact 48, 
whereupon araaturs 41 , under action of its spring, returns and again closes 
the circuit at 40 . However, the aactumicnl arrangement is such teat the 
mnmtary attraction of area tare 4l releases pcwl -24, associated arith 

the ratchet on the cipher wheel and teas allows the cipher teed, driven by 
coiled spring 8, t© advance one step* fhna, the ciphar wheel continues to 
sows, one step at & ties, so long as back contact SS of relay £8 resaiae 
dosed. -Shte, however, tec permutation of can tee ts set up in the commutator 
transmitter beooans the esae as that Set up in tbs cipher-key transmitter, 
thus causing the completion of the circuit through relay 28 an already 
described* and thus, whoa contact 56 is opened, under the action of relay 28, 
and is held open by lever 35 as described above, aagnefc 25 cannot operate 
to withdraw araiatare 41 J hence the peel 24 cannot be released, s&oreupan the 
cipher wheel cannot advance soy further* As stated before, the first impulse 
through relay 28 causes armature 33 to be attracted, to pace by lever 55, 
which then engages the armature* Thus caut&ct 36 remains open as long as 
lever 3$ engages end holds it* It is only within this period, whan the 
cipher wheal is stationary, that t ho keyboard 1, can, be manipulated, the 
nech&aic*I Orrcagoaewi being such teat the keys of the keyboard ore locked 
except tees tee cipher wheel is stationary*, 
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Oppose now a key is depressed* The cipher resultant will he determined 
by the position of the cipher wheel at this time* because the circuit estab- 
lished through the cipher wheel depends upon the exact relative position of 
this wheel with respect to fired plates 4 end 8+ $beo a key is depreeseci, 
the Cipher resultant Is shorn by the illuminated leap; the letter continues 
to. ho illuminated bo long as the key is held does* 



le return non to relay 28 and its other erne tore 46. The latter controls 
the operation of the tape-stepping magnet 27 of the cipher-key tranaaitter 26, 
la the following Banner* Tbs tape-stepping magnet 27 is actuated by 
battery 44, hat the circuit is normally open at contact 45. When relay 28 is 
energised, however, armature 46 is attracted and contact 45 ia momentarily 
dosed, allowing tape-stepping aag&et 27 to function.. This causes the key tape 
to step forward to the next position. It dll remain in that position until 
the next time relay 26 is energised. 

There new remains to be described only how lever 55 is controlled* The 
keyboard la prodded with a universal bar, operable by every key. Shea & key 
is depressed and then released, the universal bar, near the dose of Its 
upward awing on return to normal position , actuates the lever 55, and causes 
it to be withdrawn from its engagement with mature 56. The latter immediately 
returns to its noxaal, retracted position, allowing contacts to be reestab- 
lished at 52 and 36. In the meantime the tape-stepping nagnet having been 
actuated as described above, one of two things can bop pan m regards the set- 
up of connections in cipher-key transmitter 28* either a new set of connections 
between contact-levers and paired contacts has beat established, or, by chance, 
if two similar characters occur in sequence on the taps, the esse set of 
connections ns before has bees established. These two cases are described in 
bars* 

(1) If a new set of connecticas la cipher-key transmitter £3 has bees 
established, say a set corresponding to the Baudot signal for *X®, the set 



12 - 




REF ID : A522164 




p f connections no longer satchea that set-up in the ccaatotator transmitter 22, 
thick, es tie have seen, corresponded in the preceding ease to the letter 8 2*. 



(kjasepeatly, isasedi&tely upon dosing of contact at 36 under action of the 
universal bar, the circuit for energising angnet 25 is closed, allowing the 
cipher wheel to step forward. It will continue to do so on til that set-op 
of piss an the xia of the cipher wheel corresponding to letter ®X* presents 
itself to the contact-levers of the eoasutator traasaittar 22, obsreupco relay 
£3 is energised, contact at SS is broken, magnet 25 deenergised, m<& the 
(?de hoe been cospleted. 

(£) If, by chance, the next character on the key tape is the sane ss 

• • ' ' . - . ■ i 

before ( 0 Z* again), relay £8 Is iaaediately energised, since the eonmjt&tor 
trsnsnitter Is. still set up for permrUticn 8 Z*. Magnet £5 does net function 
and the cipher wheel Is held in place* fee letters are therefore enciphered 
at the saae position of the cipher she el. Of course. If the k«y tape now 
consists of a aeries of "2* s’*., the cipher wheel Bill regain In fixed position 
daring the emcipheraeat of a corresponding needier of letters. 

It is obvious that the perautatione of perforations on the key tape as 
veil as the permutations of operative pins on the ris of the cipher wheel scast 
be restricted to t» seta of £6 siailar persntatlcas, otherwise there would be 
tines vhon the cipher wheel would continue to revolve indefinitely end no en- 
cipherment or decipherment could take pines. This is true for the reason that 
in order to bring the cipher wheel to rest it is aseeati&l that a pertautailoa 
of pins on its ria exactly coincide with that permutation which happens to be 
set up at the cipher-key trsnaaitter at that aoaent. this restriction to too 
sets of similar permutations does not, however, reduce the cryptographic 
security of the system in say degree whatsoever* 

In addition, attention ia especially called to the way in which a serious 
disadvantage of other cryptographs employing the Baudot code for cryptographic / 
purposes Is obviated ia cur ayebesu la order to explain what is asaafc it is 

' N- 

' ' ./S' - \ .. 

necessary to enter into a brief discussion of Baudot transmission froa the ' \ 
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practical, ecaaonie point of view* For this purpose reference is made to 

‘ . i 

B. S. patent .So. 1,41$, 785, issued Ifey £141, 1322 , to 3« S, Feraam, lines IS '...' . 

to 81 of the specification . ■■■. i 

In the patent to «Mch reference has juai been made, e special mechanism 
ms devised to suppress the six extra characters which cause all these diffi- 
culties; end while aceos^liflhiag the object intended, the jmac&anisa 1© quite 
complicated and h&s in addition the further disadvantage that the method 
selected to accomplish the suppression of the air extra, characters results 
la Increasing the number of characters to he transmit tad by aa such as 10 to 
SO per cent. In our invention, both these disadvantages have been eliminated 
in the .simplest manner possible, via., by arrangements which necessitate only 
SO of the 3£ Baudot perautations for cryptographic purposes. So far as 
cryptographic technique is concerned, basically our arrangements for eliminating > 
the six extra characters ordinarily introduced by the nae of the Baudot code 

’ • ' ■ ' ,'i 

for cryptographic purposed differ from those described in the patent referred 
to above in the following respect. In the cryptographic system m&sriying the 
latter method the cipher resultants in the cryptographic proesee ere the 
resultants of electrical interaction between a act of signaling elements in 
the Baudot coda sat up by a message character and & set of signaling elements 
lb the same code set up by a hey character; these resultants can not be 
restricted to but 26 of the 32 possible Baudot permutations because of this 
interaction. In oar cryptographic system the cipher resultants la the crypto- 
graphic process are not at all the resultants of electrical Interaction between 
too sets of eigaaliug elements In. the Baudot coda; the signaling element' 
representing the aessago character £s act at all in the Baudot code aid docs 
not Internet directly with the signaling elements representing the key character, 
nor is 'tize cipher resultant represented by signaling elements in the Baudot code. 

^he role the Baudot code plays in our system is, so far os signaling elements 
are concerned, only an indirect one* and that la shy in oar system the restriction 
of cipher characters to a set of only £6 Is rendered easy, without say apparatus 
specifics! ly introduced to suppress the six extra characters. 

• \ . 
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It is obvious that instead of having the cryptograph function to 
produce visas! sigaalo of the typo indicated In the foregoing description, 
it i& ;p 05 aihl 9 to provide at 10, Figure 1, a sat of 26 cl cctro-aagne to 
instead of a set of 26 laape, % kieh magnets would act through proper plunders 
or arsatoroa directly open the keyboard of a typewriter aith ishicfet they are 
associated, so as to causa the typasar iter to print the letters of the cipher 
nessago, is the case of enciphering, m& the letters of the plain-text message, 
in the case of deciphering. 

Again, these aagnets, instead of being associated with the keyboard of 
as ordinary typewriter, sight be associated with the keyboard of ah automatic 
telegraph tranrai tier keyboard, sad time, in the case of an ciphering, bring 
about the transmission of aigaals corresponding to enciphered letters. fit 
the receiving end of this syahass, the received signals would act directly upon 
the keyboard of the cryptograph, and the latter would cause the received 
crypto grated signals to be deciphered and, if the cryptograph at the receiving 
end is associated with a typewriter as described in the preceding paragraph, 
the cryptograph would cause e written record to fca cade of the deciphered 
aseasag®. 

It is also obvious that the aeehsnlea which we bavo provided ponaits of 
variations in cryptographic resultants other than those introduced by changing 
the kgy tape* One of these sources of variations lias In the possibility of 
changing the permutations of operative and inoperative pins m the ri» of the 
cipher »he el. Mother source lies in the changing of eosnections bettrSea 
the keyboard contacts and the contacts of plate 6, Figure Ij or between the 
contacts Of plate 4 cud the signaling sloaenis in hank 10. Snother source 
lies in constructing the cipher shsel in two sections, an upper and lover, so 
that the two 3 actions can be positioned or juxtaposed at say one of tReaty-six 
different points of coincides es with respect to each other, thus varying the 
cipher resultants* Another source lies in the changing of connections between 
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the ©oataotc os the obverse and reveres faces of the cipher wheel* Finally, 
an inporbant amorce of variation lies in the efce aging of the connections 
.between the haaelogoa® contacts of the cipher-kay tr&assittor £6, and the 
caamtator Iran flitter 22*. All these sources of variation existing within 
the me^tsniSD Itself ere subsidiary, however, to the principal eosreo 
inherent in constant change of key tapes, and It as; he said that so long 
®* * ttn *. **f **%m*m*m in ***** of «* **»«• of «• 

Intelligence to he enciphered, so that no two aes sages ore over enciphered 
by the 33 sms key tape or portion thereof, and so long os these key tapes 
consist of unintelligible, entirely roadoaiseci sequence® of characters, the 
aecsagas enciphered according to such a nystea are absolutely indeoi^wable 
without actual possession of the key tapes employed in their -anciphertasnt 
or & kaovledge of the ocKroence of the characters on each key tapes* 





. ✓ 




fe elai at ' 

i 

1. Za a cryptographic system adapted tor nee with a plural wait 
code transmit ter j electrical mesne comprising elements for coordinating 
the transai tter with said abates) and aeons for interconnecting ©aid 
elements in series circuit relation for cryptographic purposes. 



2. In a cryptographic system adapted for use with a plural unit 
code transmitter; means comprising electrically operable ©lessen ts for 
coordinating the transmitter with said system; and scan a for inter- 
connecting said eleasat b in series circuit relation for cryptographic 



purposes. 



Ih a cryptographic cystea adapted for usa with a plural unit 
codo transmitter; scans comprising electrically operable elements for 



coordinating the transmitter withs&id system; and circuit means for 
interconnecting said el ea ante in series relation for cryptographic 



purposes. 



4. In a cryptograph# a Keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; 
means coapriaing a cosmutator for varying the connections between the 
keyboard elements and said signaling elements; a cessans ta tor transmitter; 
a cipher-key transmitter; end means coordinated with mid transmitters 
for effecting progressive operation of the co®sutator. 




I- 
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5* 2n a cryptograph, & keyboard comprising character elements Jn 
operative electrical coaaaectioa eith corresponding signaling elsceats; 
means comprising a eosast&tox for varying the connections between the 
character elements and said signaling dements; % cipher-key trsassitter 
aedhaaisa; and naans coordinating said mechanism with the eosmitator for 
affecting its progressive operation. 

6. In a cryptograph, & keyboard comprising character eleseate in 
operative electrical connection with corresponding signaling oleesentsi 
means comprising a commutator for varying the connections between the 
character elements ana said signaling cloaca ta; a cipher-key transmitter 
aecnsalga; and sasaaa comprising « ecmntator transmitter coordinating 
said ©achaais© with the commutator for effecting its progressive operation* 

7. In « cryptograph, a keyboard comprising character dements In 
operative electrical connection with & corresponding number of signaling 
elements; means coaprising a commutator for varying the connections between 
the keyboard elements and said signaling elements; a coasantafcor transmitter} 
& cipher-key transmitter; and circuit means coordinated with said trans- 
mitters for effecting progressive operation of the commutator, 

8* In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling cle&eatsj 
means comprising a Commutator for varying the connections between the 
keyboard elements m& said signaling elements; a coaswtstor trsnezaittarj a 
cipher-key transmitter; and circuit ffl®sa« coordinating both of said trans- 
mitters for Jointly effecting progressive operation of the commutator. 

9* la a cryptograph, a keyboard cojaprising character elements la 
operative electrical connection nth corresponding signaling elements; 
means comprising a commutator for varying the connection a between the 
keyboard elements m& sold signaling elemental & eoacaatator transmitter; 






r 
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a eiphar-key trsnaaitfceri and neats coordinating said cosssutator and cipher- . 
key transmitter through the commutator transmitter for effecting progressive 
operation of the'caasawtator* 



10. In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling eleseataj 
moans comprising a co&aaitator for varying the connections between the 
keyboard ©Xsoente and said signaling elements} a ecasmiator transmitter} 
a cipher-key transmitter mechanists; and oeaas coordinated with both of 
said troasaitters for effecting progressive operation of the commutator* 
said cipher-key transmitter aechaaisn being controlled by a keying element 
which is independent of the cryptograph* 

11. In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; 
moons comprising a eoaaaatntor for varying the connections between the 
keyboard el ©Bents and said signaling ©lesentsj a commutator transmitter} 
a c&phor~key transmitter aechaaiasj and mesne coordinated with both of 
said tranecsittera for effecting progressive operation of the cosasotater, 
said cipher-key transmitter mechanism being controlled by & tape bearing 
perforations permuted In accordance with a plural unit code; 

12. & cryptograph, comprising an electrical circuit and including 
a current source | a reley in sold circuit; a act of contact levers and 
paired contact points, perautatively positioned and operative therewith 
la said circuit} a second eat of contact levers sad contact points 
associated in similarly operative relation with said circuit} end means 
for coapletiag said circuit end energising said relay only at each times 
as the entire series of connections established within the first set of 
contact levers and their associated contact points is identical with the 
entire series of connections established within, the second set of contact 
levers and their associated contact points. 



U«Ji.|UNB.e i l 
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IS... A cryptograph, comprising an electrical circuit and Including 
& currant eourc©; a relay in said circuit; » set of cwataet ierrercsad 
paired cm feet points, j^rsufefcively jjoaltioaed sad operative therewith 
In eeid circuit; a second set of contact levers end contact points 
associated in similarly operative relation with said circcit; end mesas 
for/psrmufetively varying as a set cacti of the. said sets of contact levers.* 



14 . ' i cryptography comprising an electrical circuit and Including 
a current source} a relay in said circuit} a set of contact levers and 
paired contact points, pcr«iatstively positioned and operative theroaith 
in said circuit} a second set of c cm tact levers and contact points 
associated in similarly operative relation tdth said circuit} and means 
for periauiatively varying as a sat each of the acid sets of contact levers, 
the permfc&tiva variations being in accordance with the same plural unit 
code for both seta of contact levers. 

15. A cryptogram, comprising an electrical circuit and including 
a current source} a. relay in said circuit; a set of contact levers sod 
paired confect points, peram festively petitioned and operative therevith 
in said circuit} a second set of contact levers and contact points 
sesociotad ia similarly operative relation with said circuit} means for 
completing said circuit end energising said relay only at such tines as 
the entire series of connections established ml thin the first set of 
contact levers and their associated contact points is identical with the 
entire series of connections established si thin the second sot of cm feet 
levers sad their associated confect points; end mesas for porautatively 
vsryfefi as a set each of the fee sets of contact levers, fee pensutaUve 
variations being in accordance vlth the sane plural unit code for both 

' -seta of coufeot levers. 

16 * A cryptograph, comprising an electrical circuit and including 
a currant source} a relsy in said circuit; a set of contact levers and 
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pairedcontact points, pexwatatively positioned sad oparaiive therewith 
in said circuit; a second sat of cutset levers end contact points associated 
in similarly operative relation with said circuit; and aosns for pematativcly 
varying as a set each of the said sets of cutset X&rers, the porsiutntiva 
variations for «ae of said sets of lovers being in accordance with one plural* 
unit, cede, those of the other of the two sets of levers being in accordance 
with a different plural-uni t code* 

"1%/ A cryptograph, comprising an electrical circuit and including a 
current source; a relay in said circuit; a set of contact levers end paired 
contact ' points,. porautatively positioned and operative thsraviifa in said 
circuit; a second set of contact levers and contact points associated in 
similarly operative relation with said circuit; means for completing said 
circuit and energising said relay only at such iiaea so the entire series 
of connections established within the first set of contact levers and their 
associated contact points is identical with the entire aeries of connections 
established within the second set of contact levers and their associated 
contact points; cad means for perautaiively varying as e net each of the 
two oats of contact levers, the parautative variations for one of said sets 

j 

of levers being ia accordance with one plural-«ait code, those of the other 
of the two sots of levers being ia ftccoi'dsncc- eitfc a daifta-eat plexal-wiit 
code. 

19.1a a cryptograph, « coausatator bearing a aeries of pine arranged 
in groups about its ids, the groups comprising each a plural! ty of units 
and corresponding ia number to a predeterained selection of characters; 
asd means for positioning the pins for independent operation in groups in 
aocordtsoce with the pertmtaiionu of a plursl-pait code* 



19. In a cryptograph, a connection changing device comprising a 



rotatable drua, bearing a series of pins arranged in groups about its rias, 
the groups comprising each a plurality of units positioned transversely 
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of ■ -sales ria and corresponding in aosbor of groups to & ptr«det©rain«S 
selection of characters; mesas for positicnlng the plus for independent 




ia groups in accordance slth the peratatatioas of a plur&l-mnit 



codef said drtta also Waring on its obverse and reverse face® respectively 
& scries of eijuidi.etaatly spaced contact eleaanta arranged in a ring 
adjtvceat to the periphery \ end mans for establishing fortuitous electrical 
connections between the contact elements of said faces* 




2G. In e cryptograph, a connection changing device comprising a 
rotatable drusa, bearing a series of pine arranged in spaced groups about 
Its rim, the groups eoaprislag each a plurality of mite positioned 
transversely of said vim and corresponding in number of groups to a 
predetermined selection of ebsrsetars; nos as for pooliiosiag the pine 
for independent operation In groups in accordance with the persutatioas of 
a piural-snit codej said drum also hearing, on its obverse and reverse faces . 
respectively a series of esuidistantly spaced, am tact elements arranged in 
a ring adjacent tc the periphery? sad means for estebli thing fortuitous 
electrical connections reciprocally in pairs between the oppositely disposed 
contact elements of said faces. 

21. A cryptograph, coapriaiag an oparntivaly associated electrical 
oirchlt : ;-*ad Including a current e.owcsf a rotatable ccaamtator bearing & 
series of pins erraagod ia gi cope about its r is imd positioaod for iad©- 
pendtat operation la accordance with the permutations of a plural-unit code, 
the groups comprising each a plurality of pins and said groups corresponding 
la number to a predetermined selection of characters? & transmitter controlled 
by said pins, said transmitter comprising a set of oca tact points and contact 
levers operative therewith in series circuit relation. 

22. t cryptograph, comprising en operatively associated electrical 
circuit end including a current source; a rotatable cornu tator bearing a 




i 




/'■'N 



REF ID : A5 221 6 4_ _ .. 

series of pins arranged in groups about its rla and positioned for inde- 
pendent operation in accordance eith the pexnutationa of a plural-nanit code, 

% he groups comprising each a plurality of pins sad said groups corresponding 
in uoaber to a predetermined selection of characters; a trsnssitter controlled 
by said pins, said trsnssitter comprising a set of contact points and am tact 
levers operative therewith la series circuit relation; and means also 
controlled by said pins and pematativoly operable with said transmitter to 
set up progressive steps in the continuity of said series circuit. 

£3. A cryptograph, eosgsrlaing so Operatively associated series 
electrical circuit and including a current scarce; a relay in said circuit; 
a rotatable cessatator carrying a series of pins positioned in groups about 
its rla for independent operation in accordance with the permutations of a 
plural-*mlt code, the groups conpr lsing each a plurality of pins and said 
groups corresponding in number to a prediet® rained selection of characters; 
a eoaami&tor transmitter controlled by cald pins, staid transmitter comprising 
a set of contact points end contact levers operative therewith in series 
circuit relation; means consisting of a cipher-icy transmitter, said trans- 
mitter comprising a set of contact points and contact lovers operative there— 
with la the sane aeries circuit relation; and mesas jointly controlled by 
both of said traaeaitters for setting Up progressive steps in the continuity 
of said series circuit for operating said relay* 

24. la a mechanism of the character described, the combination of a 
eoD&uWter; a commutator transmitter; end a cipher-key transmitter* 

SS* ' Is a mechanism of the character described,, the combination of a 
Cfoaautator transmitter; a cipher-key trsnssitter]: and a rotatable commutator 
bearing m its rita a series of pins arranged in sets, the sets corresponding 
in number to a predetermined selection of characters, said pins being 
positioned persmtatlvely in groups of five in accordance aith a selected set 
of perautations of a five-unit code. 
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20. la & aechaaiaa of tb a character described, the combination of a 
coasatator transmitter j & cipfcer-koy transmitter? and a rotatable commutator 
bearing on its ris a series of pine arranged in seta,, the sets corresponding 
ia number to a preoeterssined selection of characters, said pins being 
positioned pcroatatively la groups of five in accordance «ith a selected sot 
of peraa.tatioas of a five-mi t code, to effect control of said oomotator 
transmitter* • 

27,. Xa a aeohaalsa of the character described, the combination of a 
commutator tr&asattter j a eiphsiv&ey transmitters and a rota table coaraatstor 
bearing on its rim a series of pins arranged in sets, the sets corresponding 
in number to a predetermined selection of characters, said pins being 
positioned perssat&tively is groups of five in accordance with a selected set 
of parnut aliens of & five-unit code to effect control of said commutator 
transmitters and means operative with said commutator transmitter for jointly 

■ ■ i ■ 

controlling the progressive displacements of the commutator* 

28*. In « necha&iau of the character described, the combination of a 
commutator transmitter* a cipher-key transmitter! and a rotatable commutator 

bearing on its rin a series of pins arranged in. sets, the sets corresponding 

< ;• ' 

in number to c predetermined selection of characters, said pins being 
positioned psrantabively in groups of five in sccordaace with a selected set 
of peraiBtatioa3 of a five-unit code to affect control of said cocBamtator V. 

transmitter) cad naans coordinated id-tit a cipher-key treflanitter mechanism 
end operative vith said Cosautator transmitter for jointly eonirelling the 
progressive displaces ante of the commutator. v 

23, Xu a mechanism of the character described, the combination of a 
coanu tutor transaltterj a cipher-key transmitter^ end a rotatable commutator 
bearing on its ria a curies of pins arranged in aeis, the sets corresponding 
ia number to a predetermined selection of characters, said pins being positioned 
permits tivaly in groups of five la accordance with a selected order of 
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perautationa of a five-onit code* m& to the exclusion of undesirod parsutaticae i 
of -the said coder 

50. In a aoehealia of the character described, the combination of a J 

cosauteter treassliterj a ci^her^saf teas sal iter* and * rota tabic ccssutetor 
tearing ca Its ria a series of pins arranged ia sets# the nets corresponding 

in auaber to a predetermined selection of characters, said pins being 

positioned pexamt&tlvely in groups of fire ia accordance with a selected order i 

Of permutations of a five-unit code, and to the exclusion of undestred permits- 

I 

tiens of the said code to effect control of said coserutater trsnssittefj and 
©essas. coordinated site said cipher-key transaitter mechanism end operable eith 
said cosszantator transrdttex for jointly controlling progressive displacements 

i 

of the ccaositatcr. 

'I 

-i 

51, In a jaechsnissi of the character described, the combination of a 
cotaastaior transmitter! a cipher-key traasaitterj a rotatable ceftautetor 
bearing on its rite s series of pine arranged In sets, the sets corresponding 

in lumber te a predetermined selection of characters, said pin® being positioned 

■ ' .. • • /I 

parma latimly in groups of five in accordance site a selected order of . : j 

perautatioaa of a five-unit code, end to the exclusion of undesired permutations 
of the said code to effect control of said coamtator transmitter} moms 
coordinated with said dpher-tey trail salt ter and operable with said comautator 
transmitter for jointly controlling progressive diaplaeeamte of tee comutaterj .... : -\\\ 
and circuit naans including on eleetro-stagnetic relay for controlling said 
dieplsceaeats, 

S£. In a aoehuniasa of tec character describe, tee combination of a 
oooanatfttor transmitter} a cipher-key trsas salt ter f a rotatable cosaaatator 
bearing on its ri& a series of pins arranged ia sets, tee sets corresponding 
in number. r-. to a predetermined selection of characters, said piss being 
positioned permits lively in groups of five ia accordance *dth a selected order 
of pereatations of a five-unit code, ted to tee exclusion of cades ired pemata- 
tloas of tee said code to effect control of said coasatstor transmitter} -scene 







coordinated dth eeld cipher-key transmitter sad operable eith said coasutater 
transaitter for Jointly controlling progressive dicplscmaat a of the eosaafca- 
torj and circuit ae&ng including m eloctnwftagaotlc relay for cos trolling 
said displacements, the circuit mesas being under the joist control of both 
of said transmitters# 

35. A aeefcasiaa of the character described, comprising a set of elements 
constituting e keyboard end a set of elements constituting & signaling bank} 
a switching device for varying the connections between the tso sets of 
oleasntsi means for angularly displacing the switching device in an aperiodic 
aenaar. 



[ 
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54 * A mechanism of the character described, comprising a set of elcasats i 

.. . ‘ * 

constituting a keyboard and a sot of elements constituting a signaling feaskf 



& switching device for varying the connection# between the two sets of 



elements} mesas for angularly displacing the switching device in. am aperiodic 
aan&er, the angular displacements being unequal. 



55* A mechanism of the character described, comprising a set of dements 
coasMttttiflg a keyboard sad a. set of el omanis constituting m signaling bank} 
a aeitching device for varying the connections bftttesa the two sets of 
‘ eleaente jriaawuia for angularly dieplacing the switching device la ns aperiodic 
oncer, the angular diaplactsamts being unequal, the jatoqaality in angular 
displacements being determined by m external key# 



36* A aecbaalsa of the character described, comprising a set of elements 

constituting & keyboard end ft sot of elsussnte con dtitu ting c sd^sling bank} 

& switching device for varying the connections betvem the two sots of 

elaasstai .means for angularly displacing the switching device, la- so aperiodic 

w»~ »■•' 

manner, the angular displacements being unequal, the ^equality in angular 
diaplaceaeats being determined by an external key, said key comprising a non- 
repeating secures of ciphering characters arranged la random, tmintelligiblc 
order# 
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\ $7* k acebsalsK of the character described, coaprieiag ■&. yet of dense t* 

const! fcutirgfi keyboard and a set of eleztaita constituting a signaling bank; 
a eodteklag device for varying the connections betueea the too sets of elsoeato; 
seems for angularly displacing the switching device in an aperiodic ©cansr, 
the gagolar dieplnceacats being unequal, the tm equality in collar dicpl.acenes.ts 
being daterstaed by an external key* said key comprising a nonrepeating sequence 
of ciphering characters arranged In r andoa, unintelligible order, the said 
ciphering characters being employed successively to encipher successive characters 
of the .aesaage* 



83* A cryptograph, ©saprising an opsrstively associated electrical circuit 
and Including a current Source* a rotatable cos&ststo? tearing a series of 
pins positioned for pa mutative operation in groups essaprisisg each a set of 
five pine and said groups corresponding in muster to a. predetaraiasd selection 
of characters; a cipher-key trsneoittert a ceasaitaior traassiitter coa trolled 

by said pins, acid transmitter conprising & first sot of couUet levers cad 

. • / 

paired contact points electrically operative therewith,, said levers being 

actuated by the perorate tlvsly positioned pins of .said consratator, uh«sa 
electrically operated through said levers sad five of s&Ad contact points, to 
set up a first set of five progressive steps in the continuity of as electrical 
path for, the displacement of the eoasuiatorj aseana coordinated with staid 
coBisufcator braa emitter for jointly eon trolling progressive disj&aoeamts of the 
cosaiptater, said ©ease being controlled by said ciphcr-key transmitter; a 
second eat of contact levers am 5 paired contact points electrically operable 
therewith, ' said levers being eets&tod by said cipher-key' trsasB&itor* ahaa 
circuits are completed through the cm tact levers of uaid eipher-hey transmitter ' 
and five of the contact points* to set up & second set of five progressive steps 
in the continuity of an Rlectrlcal path for the- displsceaeat of the costsatator; 
raeaao far .rotating the oossau tsiorj Srj=A asms op&rativn eith. said corasatator to 
cense aperiodic interruption ia its rotation; said nssas to start and stop the 
eosawatatpr. 
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%. r :- ■ 5S» Xn a cryptograph, the eoBbination of a bank of fcwmty-dix 

■■ ’ signaling eleseats ia electrical circuit connection with a. tssol-jMSias 
element keyboard, said keyboard comprising a corresponding suafeer at 
eoot&cio for elpstag said circuit connections; a pXursl-uaifc code, cipher- 
key tr^ssaitter coordinated. .with said keyboard' to- jointly control said 
signaling elesaaafcsj aeans for changing the electrical paths between the 
keyboard elcaierate sad signaling eleaento, said laswsna coast a tin?; ©f a 
centeutate.r provided with a first set of twenty-six contacts equidistant!? i 

distributed on. the obverse face of aeid wheel; a second and Jmologooe mt 
of twnty-ais contacts eqdidisiaaily distributed m the reverse fee® of 
said wheel | conductors respectively connecting the contacts of one face 
with the contacts of the other facet twenty-six seta of pin® sountod on 
the riw of said wheel and positioned for paroutative operation according 
to the perontatioas of & five-unit code; a caoasutafcor transmitter eo&prlelag 
a first set of five contact levers eleotrieelly operable with ten paired 
contact points, said levers being actuated ty the pins of amid ocasut&fcor, 
when electrically operated through said levers and five ©f said contact .points* 
to set up a first sot of five progressive stops in the continuity of an 
electrical circuit for the displacement of the cosuautater; a second and , ■• • 

Similar sot of five contact levers electrically operable with ten paired 
contact points, said contact levers being actuated by the cipher-key trans- 
mitter, when eyerated through its contact levers and five of Its ten associated 
contact points, to set up a second and aiailar set of five progressiva stops 

/ .'j 

in the continuity of the sane electrical circuit for the displacement of the 
commutator) means dependent upon the continuity of said electrical circuit to 
effect displacements of the commutator until the first set of five progressive 
steps exactly matches the second set of five progressive steps in the 
continuity of said electrical circuit. 

40. Xn a cryptographic system, employing an element upon uhieh a plain 
text character Is este.blishec, and an eis&eat upon which & cipher ebar&otor 



» 
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is established, and Including a switching device operatively interposed 
between said elements; the method of enciphering which consists in 
coatinnouBly varying the cipher resultant of & given plain text character, 
by externally controlling the aperiodic displaces eats of said switching device. 

41* In a cryptographic systea, eoplcyiag an element upon which a plain 
text character is eatafcliaheti, and an eleaeat upon which a cipher character 
is established, and including a switching device operatively Interposed 
between said elegante, and coordinated for use under the control of & cipher- 
key transmitter; the method of enciphering vhich consistB in continuously 
varying the cipher resultant of & given plain text character, by externally 
controlling the aperiodic displacements of said switching device, the ate# 
of external Control involving the production by the cipher-key transmitter 
Of an unintelligible random sequence of keying oh exactors. 

42. In a cryptographic system, employing m element upon which a plain 
text character is established, and an element upon which a cipher character 
is established, and including a switching device operatively interposed 
between said el ©seats, and coordinated for use under the control of a cipher- 
key transmitter through which is passed a perforated tape; the method of 
enciphering which consists in continuously varying the cipher resultant of 
a given plain text character, by externally cod trolling the aperiodic die- 
placements of said switching device, the step'?, of external control involving 
the production by the cipher-key transmitter of an unintelligible random 
sequence of keying characters; and changing the sequence of the keying 
characters of said transmitter. 

48* In a cryptographic system, employing aa element upon which & plain 
text character ia established, and an elenaat ug@a which a cipher character 
is established, and including a switching device operatively interposed 
between said elements, and coordinated for use under the control of a cipher- 
key transmitter through which Is passed a perforated tape; the method of 
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enciphering which consists in continuously varying the cipher resultant of 
a given plain text character, by externally controlling the aperiodic dis- 
placements of said switching device, the atop of external control involving 
the production fey the cipher-key transmitter of an unintelligible random 
sequence of keying characters; changing the sequence of the keying characters 
of said transmitter; and asking said tape coextensive in length with the total 
length of the set of messages to be enciphered* 

44, In a cryptographic eystea, employing an element upon which a plain 
text character is established, and an element upon which a cipher character 
is established, and including & switching device operatively interposed 
between said «ls®6»to, end coordinated for use under the control of a cipher- 
key transmitter through shich is passed a perforated tape; the Eiothod of 

on ciphering which consists in continuously varying the cipher resultant of 

& given plain text character, by externally controlling the aperiodic din* 

¥' 

placements of said switching device, the step of external control involving 
the production by the cipher-key trenaclttor of an unintelligible random 
sequence of keying characters; Changing the sequence of the keying characters 
of said transmitter; asking said tape coextensive in length with the total 
length of the set of sseeaages to be enciphered; and changing said tape with 
each different set of aes sages, 

45. Is a cryptographic system, aaploying ha sleaoni upon «hich a plain 
text character is established, end an sle&eat upon which a cipher character 
is established, and including a connection changing device operatively 
interposed between said elements, said device being coordinated for use under 
the control of a cipher-key transmitter; the method of enciphering which 
consists in continuously varying the cipher resultant of «. given, plain text 
character, by externally controlling the aperiodic displacements of said 
connection changing devioe, the step of . external control involving the 
production by the cipher-key transmitter of an unintelligible, random sequence 
of characters in a plural-unit code; and causing said transmitter to operate 
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jointly with the connection changing device in controlling tbs displacement® 
of said device. 

46* In & cryptographic eye tea, employing an element epos which a plain 
text character is established, and an element upon which a cipher character 
ie established, and Including a rotatable connection changing device operatively 
interposed between said elements, cold device being coordinated for nee under 
the control of a cipher-key transmitter; the aethod of enciphering which 
consist® in continuously Varying the cipher resultant of a given plain test V- ■ 
character by exorcising a tno-phaoe control over the aperiodic displacements ■ 
of said rotatable connection changing device; causing one phase of said 
control to be exercised internally; and causing the other .phase of said 
control to be exorcised externally* 

47. In a cryptographic system, employing an eloaent upon which a plain 
text character is established, and sn elaamt upon which & cipher character 

is established, end including a rotatable connection changing device operatively 
interposed between said element®; the method of enciphering which consist® in 
continuously varying the cipher resultant of a given plain text character 
by exorcising a two— phase control over the aperiodic displacements of said 
rotatable connection changing device; causing one phase of said control to 
be exercised internally, by setting up persrataiion® corresponding In nuaber . 
to a predeterartsod selection of characters of a plural-unit code; causing 
the other phase of said control to be exercised externally by setting up an 
unintelligible, reader sequence of characters in a plural-unit code; and 
causing sn interaction tetoes said phases to jointly control the aperiodic 
displacements of said connection changing device. 

48. In « cryptographic ays tea employing as one of its keying elements 
a cipher-key transmitter, sold transmitter using & cipher-key permuted in 
accordance with a five-unit code, sad also employing « second transmit terf 
the method of eliminating from the final cryptograms those permutations of 





said code which have no standard equivalents in the conventional twenty-six 
letter Morse cede, said aethod consisting in causing said cipher-fee? trans- 
mitter to interact with the second transmitter', the latter being entirely 
independent of control by the aeosage character. 

49* In a cryptographic system, employing as one of its keying Blesseats 
a cipher-key iraaffioitter, using a cipher-key permuted in accordance with a 
five-unit code, sad operative with a single electrical circuit having ten 
independent circuit breaking elements; the method of eliminating from the 
final cryptograms those pervaitatioaa of said code which have ao standard 
equivalents in the conventional twenty-six letter Morse code, said method 
consisting in causing said transmitter to control the opening and. closing 
of five of the ten independent circuit breaking elements in said single 

i 

electrical circuit. 

50. In a cryptographic ay stem, employing a first transmitter and a 
connection changing device controlling said transmitter; & second trans- 
mitter and a perforated key-tape permuted in accordance with a five-unit 
code controlling said second transmitter; and including & single electrical 
circuit operatively associated with said, transmitters, the said circuit 
having ten independent circuit breaking elements arranged in two seta of 
five elements each; the method of eliminating from the final cryptograms 
those permutations of said five-unit code which have ao standard equivalents 
in the conventional twenty-six letter Mo rm code, said method consisting 
In cscoaing both transmitters jointly to control the opening and closing of 
said electrical circuit, the first set of five circuit breaking elements 
being ecu trolled by one of said transmitters, and the second, set of five 
circuit breaking elements being controlled by th» second transmitter. 
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